N-acetylcysteine prevents MAA induced male germ cell apoptosis: role of glutathione and cytochrome c.
Exposure to methoxyacetic acid (MAA), a major byproduct of the paint industry, causes testicular atrophy in multiple species. This study demonstrates DNA breakdown in rat germ cells after exposure to MAA in vivo within 12 h, leading to 40% germ cell death by 24 h. Within 4 h of treatment, cytochrome c is released from the mitochondria into the cytosol without the involvement of mitochondrial potential loss, reactive oxygen species generation or lipid peroxidation events. Peak activation of caspase-9 and caspase-3 is detectable post treatment at 4 and 8 h respectively. There is a decrease in germ cell glutathione levels within 2 h of MAA treatment. Replenishment of glutathione by pretreatment of the animals with the antioxidant N-acetylcysteine prior to MAA treatment could prevent the release of cytochrome c, DNA fragmentation and cell death.